The length of arc or circumference for the cross-section of the red blood cell has been determined for the normal range of dimen- 
In an earlier paper (VAYO and SHIBATA, 1982) we confirmed the correctness of Funaki's formulas for cross-sectional area, surface area, and volume based on the Oval of Cassini. These formulas can be written, save for the volume formula, in terms of elliptic integrals (VAYO, 1983) . This allows for a more economical notation and easier manipulation when these are needed for studies in mechanics, gas exchange, etc.
The arc length or circumference of the red blood cell, based on the Oval of Cassini, is found in GREENHILL (1892) and in MATZ (1895) as follows:
The parameters a and c are the same as given in VAYO and SHIBATA (1982) . This circumference formula is found in terms of elliptic integrals in VAYO (1983) . Table 1 contains numerical values for the circumference for the same values of diameter and least thickness as used in our earlier paper (VAYO and SHIBATA, 1982) .
It is also of interest to graphically observe the relationships between several of the dimensional parameters when we fix the thickness t. The reason the thickness was fixed rather than the diameter d is that there are fewer values for thickness with which to make a meaningful graph. We show typical graphs in Fig. 1 for circumference vs. diameter (and vs. cross-sectional area). The graphs appear to be linear; we have fit a straight line to the graphs in Fig. 1 and also to the surface area vs. diameter (and vs. volume) data by using a least squares approximation. As expected, the results are very accurate and are given by the following equations (for t=0.8 gm) :
These least-squares lines are in slope-intercept form and they give the rate of change of the vertical axis variable (Y) with respect to the horizontal axis variable (X) as well as the value of the vertical axis variable for the minimum value of the horizontal axis variable. If the slopes of these lines are constant, as they appear to be, the interpretation would be that the changes in vertical and horizontal axis variables are in the same ratio for the entire range of diameter values (for fixed least thickness).
The main parameter of interest in the least squares approximations was the slope.
If a cell of constant volume is suspended in a homogeneous liquid which contains a solute of concentration c0, we have a known method to find the concentration c(t) of solute inside the cell for any time. This is known as Fick's Law (DAVSON and DANIELLI, 1970) and can be written thusly do kA dt V (co-c(t))
= where A is the surface area of the cell, V the volume of the cell, and k the permeability constant for the cell membrane for a particular solute. The red blood cell membrane permits solute exchange and thus would satisfy Fick's Law under the assumption that the solute is homogeneously distributed in the plasma. The set of geometric values of surface area and volume, based on the Oval of Cassini model of the red cell, provided in our earliet paper (VAYO and SHIBATA, 1982) may be used for the constants A and V in Eq. (3). This would provide a specific Fick's Law for each of the sizes of red blood cell tabulated earlier; if the permeability constant k for a specific solute is also known, then Fick's Law may be further specialized for each solute. To this end, we have included in Table 1 values for the ratio A/ V for the cells of diameter d and least thickness t. Thus a very specific law may be utilized by investigators for a particular solute and cell size. Equation (3) If we make a graph of in {(c0-c)/c0} vs. t we will obtain a straight line with slope -kA/V; thus if we know A/V , we could obtain k from those experimental values used in the graph. Note that in Eq. (5) if c<co then solute will flow (diffuse) into the red cell interior, hence k will be a positive constant determined by the structure and thickness of the membrane. On the other hand, if c>co then solute moves from red cell interior to the plasma surrounding it. The dependence of the rate of concentration change on the value of A/ V is very evident here and further reinforces the need for an accurate geometric model for the red blood cell. Our hope is that these results will be useful to those involved in red cell
